Epidermal growth factor-induced actin remodeling is regulated by 5-lipoxygenase and cyclooxygenase products.
In a number of cell types, epidermal growth factor (EGF) evokes dramatic morphological changes, cortical actin polymerization, and stress fiber breakdown. The molecular processes by which increased EGF receptor tyrosine kinase activity results in actin reorganization and morphological changes are unresolved. Recently, we demonstrated that arachidonic acid metabolites function in EGF signal transduction. We now report that in A431 cells, HeLa cells, and rat-1 fibroblasts, the EGF-induced cortical actin polymerization is produced by lipoxygenase metabolism, whereas in these cells stress fiber breakdown is mediated by cyclooxygenase metabolites. Also, the EGF-provoked rounding up in A431 cells is dependent on arachidonic acid metabolism. We conclude that leukotrienes and prostaglandins act in concert, as second messengers, to produce morphological effects and actin reorganization, providing a novel mechanism for directing growth factor-induced cytoskeletal changes.